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THERMOGRAPHIC INIAGING ENCLOSURE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to medical systems and 

more particularly to a projection thermographic imag 
ing system including an air-motion resistant thermo-sta 
ble enclosure for the patient. 

2. Description of the Related Art 
In thermographic imaging an image is obtained of a 

portion of the human body, in the infra-red frequency 
band, from the heat produced by the body. 

It has been recognized that the heat produced at 
locations on the body surface may differ, depending on 
the state of the tissue underlying the skin. For example, 
in breast cancer detection an area of skin of a breast 
overlying a tumor will frequently produce more heat 
than the surrounding area. One method of detecting 
such differential heat areas is direct contact thermogra 
phy, in which a sheet of luminescent liquid crystal mate 
rial responds to temperature gradations at the skin by 
color changes. An alternative, and generally considered 
more accurate, system, called projection thermography, 
produces an image of the thermal radiation from a body 

. portion. The image is produced by an optical system 
(transducer) which converts the infra-red (thermal) 
radiation to a visible image. The image may be viewed 
immediately by a physician, on a screen using a thermo 
graph camera, and may be photographed for later 
study. 
The thermograph camera has a phototube sensitive to 

infrared radiation (heat) and electronic circuitry to con 
vert the infrared image into signals which may be used. 
to produce a visible image. Sometimes the thermograph 
camera is connected by a cable to a remote CRT moni 
tor which diplays the visible image. _ 
The infrared radiation which is produced by the 

human body is very faint. Consequently, the thermo 
graph camera must amplify the infrared image it re 
ceives many thousands of times. The thermal emission 
from the human body, because it is so faint and sensi 
tive, may easily be lost in the ambient heat loss and noise 
due to clothing worn by the patient, air currents, and 
rapid temperature changes in the examining room. To 
eliminate interference from clothing, often the patient 
disrobes, so he or she is naked, during the thermograph 
examination. In addition, it is important that. the room 
temperature be kept within a narrow range to prevent 
artifacts which distort and falsify the image. Such dis 
robing is embarrassing and uncomfortable to many per 
sons, particularly if they must wait in a cool examining 
room. If the patient wears a robe, his or her body infra 
red radiation may be distorted by the folds of the robe. 
US. Pat. No. 4,548,212 entitled “Apparatus For 

Thermographic Examinations” uses a liquid crystal 
sheath applied to a portion of the body and which is 
flooded with a cooling liquid or gas. In one embodi 
ment, a body portion sheath, called an air tent, is applied 
over the neck and cooling air is blown into the sheath to 
cool the skin. 
A typical and suitable thermograph camera thermal 

video system is the Model 7300 “Probeye” available 
from Hughes. It uses a solid state infrared imaging sys 
tem employing a mercury cadmium tellwide detector 
having a spectral range of 2.0 to 5.6 microns. 
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SUMMARY OF THE INVENTION 

In accordance with the present invention, there is 
provided a system for the acurate production of body 
portion images using projection thermography. The 
system is located in a conventional examination room, 
for example, in a hospital or physician’s office. A special 
purpose thermostable enclosure cloth (tent) is erected in 
the examination room using plastic tubular frame mem 
bers and cloth of a black natural tightly woven material 
(cotton or linen). The enclosure has vertical walls and a 
top without a bottom wall and has a passageway open 
ing at a right angle to an inner room formed by the 
vertical walls. The thermograph camera is positioned 
within the inner room formed by the enclosure to be 
pointed at the chest (or body portion) of a standing 
patient. The CRT monitor, and the physician, are out 
side of the enclosure. 

OBJECTIVES AND FEATURES OF THE 
INVENTION 

It is an objective of the present invention to provide 
an environment for a thermographic system to detect 
tissue disfunction by producing a visible image from the 
thermal radiation produced by a patient, in which the 
patient stands in an area of constant ambient tempera 
ture and in which the patient does not feel embarrass 
ment or discomfort often associated with disrobing. 

It is a further objective of the present'invention to 
provide such a thermograph system in which there is no 
distortion or attenuation of the thermal radiation from 
the patient’s body due to clothing or a robe. 

It is a further objective of the present invention to 
provide such a thermographic environment in which 
there is no distortion or attenuation to disturb the accu 
racy of the thermograph image and yet there is provide 
adequate air ventilation and heat exchange with the air 
of the examination room. 

It is a further objective of the present invention to 
provide such a thermograph system in which the drafts 
due to. movement of the physician, or others, in the 
examining room do not degrade the thermograph im 
age. ‘ - 

BRIEF DESCRIPTION OF THEVDRAWINGS 
Other objectives and features of the present invention 

will be apparent from the following detailed description 
of a preferred embodiment, taken in conjunction with 
the accompanying drawings. 

In the drawings: 
FIG. 1 is a top plan view of the projection thermo 

graph system of the present invention with the roof of 
the thermo-stable enclosure removed; 
FIG. 2 is a perspective view of a thermo-stable enclo 

sure, without its roof and partially broken-away to 
show the frame; 
FIG. 3 is an enlarged perspective view of a corner of 

the frame; and 
FIG. 4 is a perspective view of the enclosure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

As shown in FIG. 1, an examination room 10, in a 
hospital or physician’s office suite, is preferably a room 
without windows, so that it is relatively thermally sta 
ble. The examination room is kept at a constant temper 
ature, for example, 70° F., if necessary, using an electric 
supplemental heater. 
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A_thermo—stable enclosure 11 (tent) is erected with 
out the room 10. A thermograph camera 12 having lens 
12a is positioned within the enclosure 11 and has a cable 
13 leading to the CRT monitor 14, which is outside of 
the enclosure 11. The physician watches the monitor 
screen and may talk to the patient within the enclosure 
11. 
The enclosure 11 has ?ve vertical walls 20-24 as 

shown in FIG. 2. The walls and roof of the enclosure 
are made of natural cloth, preferably cotton or linen, 
which is black and closely woven. That type of cloth is 
less likely to reflect infra-red radiation from the pa 
tient’s body than arti?cial polymer cloth or ?lm. 
The enclosure 11 is suf?ciently large in size so that a 

person may stand within its walls. The floor is covered 
by a thick carpet 25 of natural material, such as a thick 
woolen carpet, which is comfortable to the patient and 
prevents thermal shock if the room ?oor is at a colder 
temperature than the air in the room. 
The air in the thermo-stable enclosure 11 is at the 

same temperature as the air in the room 10 and a supple 
mental heater is not needed, or desirable, within the 
enclosure 11. The enclosure 11 provides privacy to the 
patient, who is completely disrobed, and permits the 
physician, outside of the tent, to talk to the patient 
within the enclosure 11. 
The cloth of the tent consists of two superposed lay 

ers with stitching at places; joining the layers to form 
elongated tunnels. The frame members are non-metal 
tubular members, preferably plastic resin tubes, which 
?t within the cloth tunnels. Preferably the frame mem 
bers are PVC (polyvinlychloride) rigid tubes used for 
plumbing and are ?.;-inch in outside diameter. The frame 
consists of vertically aligned uprights 30 which are 90 
inches in height; plastic tubular “T” joints and corner 
joints 39 which connect uprights 30 with cross-mem 
bers 31 as shown in FIG. 3. The frame 29 has preferably 
sixteen uprights 30. The uprights are connected to the 
cross-members 31 at the top and bottom of the uprights 
30. Two rafters 32, 33 at the top act as supports. The 
rafters 32, 33 are attached to the cross-members 31 by 
plastic ties. 

Preferably the side wall 20 is 7 feet wide, the side wall 
22 is 5 feet wide, the back wall 21 is 10 feet wide, the 
inner front wall 23 is 7% feet wide, and the outer front 
wall 24 is 7 feet wide. The inner front wall 23 and outer 
front wall 24 form, between them, a Zé-feet-wide pas 
sageway 35 through which the patient enters the inner 
enclosure room 36 through the Zé-feet-wide doorway 
37 formed by the end 38 of the inner front wall 23 and 
the wall 20. Preferably the enclosure is 7.5 feet high. 
The dimensions may be altered or customized by vary 
ing the length of the cross members. 
A strip (40) of VELCRO (TM) is secured on the 

cloth walls 20, 21, 22, 23 and 24, on their outer later, 
near the top of the wall as shown in FIG. 4. The black 
cloth roof 41, which is flat on top, has descending flaps 
42 on all its sides. Strips 43 of VELCRO (TM) are 
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4 
secured on the inside faces of the flaps 42, which strips 
43 are removably secured to the strips 40 to hold the 
roof 40 to the vertical sidewalls. 
The plastic tubular members are preferably held in 

their joint members only by friction. Alternatively, the 
plastic tubular members are joined to their joint mem 
bers by an adhesive, screws, or pins. 
As shown in FIG. 1, the camera 12 is mounted against 

wall 20 so that its lens 120 looks at the patient. The 
patient stands with his or her back to wall 22 facing the 
wall 20 and camera lens 12a, during the thermographic 
examination of the chest or body portion. 7 
The passageway 35 prevents air currents within the 

room 10 from directly ?owing into the inner room 36 
and degrading the thermographic image. The patient, 
within the inner room 36, has privacy and is completely 
disrobed. The patient may hear instructions from the 
physician as the walls are cloth. The natural and black 
cloth material does not reflect heat which may cause 
artifact (noise). 
We claim: 
1. An enclosure system for the thermographic imag 

ing of a patient in an examination room, including: 
a plurality of vertical walls of cloth erected within an 

examination room to form an enclosure and an 
opening therein, said walls being suf?ciently 
spaced apart so that the patient may stand within 
said enclosure, and said opening being suf?ciently 
large so that the patient may walk therethrough; 

a vertical wall of cloth connected to said enclosure 
and extending outwardly therefrom to form with 
one of said enclosure walls a passageway for the 
patient to walk therein, said passageway leading to 
said opening and protecting said opening from 
direct air currents arising exterior to said enclosure 
and within said room; and 

an infra-red thermographic camera positioned within 
said enclosure to take a thermographic image of the 
patient and a display means to show a visual image 
of said thermographic image, said display means 
being exterior of said enclosure and within said 
examination room. ' 

2. A system as in claim 1 wherein said cloth is a natu 
ral cloth material selected from the group of cotton and 
linen. 

3. A system as in claim 2 wherein the cloth is of a 
non-reflective color. 

4. A system as in claim 3 wherein the color of the 
cloth is black. 

5. A system as in claim 1 wherein said enclosure 
includes a frame of elongated tubular plastic non-heat 
conducting members and said walls of cloth are 
straight-sided walls formed of said cloth stretched on 
said plastic members. i 

6. A system as in claim 1 and further including a cloth 
roof covering said enclosure. 

* * * * * 


